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CHAPTER I

INTRODUCTION

Background of the Study
Many students, particularly girls, tend to avoid taking higher

mathematics courses. The reasons for avoiding higher math
courses generally fall in the following categories: stereotyping of
mathematicians, negative attitudes toward math, perceived lack of
ability, and the usefulness of mathematics in their future lives.
With their lack of mathematical preparations, students restrict

their future job opportunities to lower-paying jobs and may also
limit any career advancements. Brush (1980) examined the

salaries offered to college graduates and found jobs that used a
higher level of mathematical skills were paid more than a job
requiring less math skills.

Research done by Lucy Sells in the 1970’s showed a large
discrepancy between high school boys and girls in mathematics
enrollment. A study by the National Assessment of Educational

Progress (1977-78) confirmed Sell’s research by showing that
across the country, high school girls were taking fewer math
classes than boys. Fennema (1978) concluded that until the
seventh grade, there are no differences between boys and girls

mathematical performances. If any differences appear at this

time, they tend to be in the boys’ favor particularly when
involving higher level cognitive skills. Brush (1980) reported that
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as early as the seventh grade, boys tend to demonstrate a
stronger preference for math courses than do girls. By the time

boys reach tenth and eleventh grades, boys plan to take more

math classes than girls.
Purpose

The purpose of this research study was to compare the data
results gathered from the writer’s seventh grade students and
their parents to the researched findings on why girls avoid

mathematics. More specifically, the reasons behind this
discrepancy were examined and through one-to-one interviews

with chosen female students (those having a negative attitude
toward math and poor math performance in the classroom)

solutions are suggested on ways in which the problem of girls’
math avoidance may be corrected.

The following questions provided direction for this study: To
what extent does the data results gathered from these particular
seventh grade students confirm the findings of previous research

studies? Is there any correlation between the students’ responses
to questions and their parents’ responses to similar questions? Of

these seventh grade students, is there any significance between
the responses of male and female students as seen in previous

studies?
Definition of terms

mathophobia-mathematics anxiety
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spatial ability -visual imagery of rotating,
translating, and reflecting manipulated objects

male domain-field or area where males prevail
m anipulatives-objects used by the hands to give more concrete

examples to abstract concepts
Significance of the Study

The significance of this study is not limited to this particular
middle school and these seventh grade students. Other middle

school mathematics teachers need to become aware of students’
math avoidance and what they can do to help their students
develop a more positive attitude toward mathematics. Studies
show the middle school years to be a critical time for not only girls

but also for boys to become less positive toward mathematics.

Since this math avoidance continues throughout high school, it

seems that during middle school years, more concentration should
be done to peak students’ interests and make math class
enjoyable. By changing students’ negative attitudes to more

positive ones, students may be inspired to take additional math

classes and better prepare themselves for future job

opportunities.

CHAPTER II

REVIEW OF THE LITERATURE

Male Domain

Many students’ attitudes are formed from the beliefs of their
parents. Research findings by Stein and Smithells (1969) showed

that mathematics is perceived as a masculine domain by students
as they reach the adolescent years. At this age when students are
concerned with their sexual identities, it becomes unfeminine to
study mathematics. Students are just beginning to practice

higher level cognitive mathematical skills at this time in their lives.
Ernest and Kirk (1976) found that students tend to turn more

toward their fathers for help in mathematics rather than to their
mothers. This seems to confirm the image that math is a male
domain. Many parents have lower expectations for girls’ math
achievements as compared to boys’ math achievements. Not only

do parents have lower expectations for girls than boys, but many
teachers expect less of girls in math than boys. Thus, girls begin

to display a learned helplessness for mathematics as they reach
the adolescent years. Sherman (Franklin 1990) states that girls

who took higher level math courses exhibited more conflict
between sex roles and achievement than girls who had taken

fewer math classes. If mathematics is viewed as a male domain,
4
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this phenomenon will influence girls into not taking additional
math classes because they would feel too uncomfortable entering

into male territory.

Perceived Lack of Ability

One needs to take a closer look at mathematical ability. Is
there a relationship between students’ mathematical abilities and
their enrollment in higher level math classes? Some students feel
they cannot handle the material in higher math classes because
they feel that they simply do not have the aptitude. Is there some

significance between males and females in this area? Parsons

(1979) found girls state that mathematics is harder for them than
boys although the girls appeared not to be having difficulty with

the subject and maintained the same grades as the boys. Studies
by Maccoby and Jacklin (1974) showed no differences in
mathematical ability between boys and girls in elementary school,

but differences begin to appear as children reach puberty. As
children mature, the differences increase. One explanation for

this may be ’’spatial” ability. Some researches have found this
mental manipulation of objects necessary for higher math courses

such as Geometry. Although results are not consistent,
adolescent boys perform better on visual-spatial measures. It

seems that boys have been exposed to different toys such as

blocks, tools, and construction sets at an earlier age which leads
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to a better understanding of shapes and how things work
Chipman and Wilson (Franklin, 1990) found that this early

exposure to spatial visualization skills is strongly related to
mathematics achievement. The evidence of these studies indicates

that there may exist some sex differences in math achievement It
appears that females may be at disadvantages when taking some

higher level math courses because of their lack of early training
with manipulative objects.

Negative Attitudes
Another reason why girls may not take higher math classes is

"inathophobia" . If a student likes math and finds it easy and
fun, he or she will take additional math classes. Similarly, if a

student has a negative attitude towards math, he or she will stop
taking math courses as soon as the required courses are taken.

Students of both sexes seem to like mathematics and show a high

degree of interest in it throughout elementary school. However,

during middle school and high school, their interest and liking of
math decreases dramatically. Fox (Franklin, 1990) found that
girls find math less interesting than do boys. This liking or

disliking for math is directly related to a student’s desire to enroll
in elective math courses in high school. Armstrong (Franklin,
1990) found this relationship becomes stronger as students
progress through school. However, Brush (1985) found this
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decline in the liking for mathematics was true for not only girls
but also for boys. Why then do boys, who have lost interest in
mathematics, continue to take additional math courses when girls
drop math after taking the required number of classes? Boys, at

the adolescent age seem to have more confidence in then* math
abilities although their math grades and test scores are not any

higher than those of girls. (Fennema and Sherman, 1978).

It

has been shown that teachers encourage boys more often than
girls. Sherman (Franklin, 1990) reported that a student’s
confidence as a math learner is strongly related to his or her
perceptions of a teacher’s encouragement. Tobias and Weissbrod
(Franklin, 1990) found that girls at all grade levels are more likely

to experience ’’mathophobia”. Even bright female students

underestimate their ability to succeed in mathematics. (Licht and
Dweck, Franklin,1990). Through research findings both boys and
girls experience ’’mathophobia”; however, girls tend to have
more negative attitudes towards mathematics, and they tend to
display this phobia more often than boys who display a more

confident attitude which has been reinforced by both parents and
teachers. These negative attitudes tend to influence female
students into avoiding the higher level math classes while boys

further their mathematical education.
Lack of Usefulness

Are girls less likely to take advanced math courses if they see
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no practical application for mathematics in their future careers?
Chipman and Wilson (Franklin, 1990) found that students,
especially girls, were poorly informed about the uses of advanced

mathematics in their career options. Since female students are

poorly informed about the uses of mathematics during the time in
which they are making career choices, girls may feel that their

time studying mathematics can be used pursuing another, more
useful subject. Girls at this age are not only thinking of pursuing
a career, but may also be looking at the possibility of some day

getting married and raising a family. Boys, on the other hand,

expect to work full time and see a career as a financial necessity.
Although few girls still believe that marriage is their only future
career, they expect their careers to provide personal fulfillment

rather than a financial necessity as boys do. ( Franklin and Wong,
1987). Grayson and Martin (1988) found evidence that parents
and teachers are more likely to reinforce boys for their planning

of math-related careers than for girls. Thus, there seem to be

some sex differences in the perceived usefulness of mathematics.
This perceived usefulness of mathematics seems to be related to a

student’s desire to take elective math courses in high school

The research literature seems to indicate that girls more than

boys tend to avoid taking higher math classes, and because of
their lack of mathematical preparations, girls are restricting their

future job opportunities. There seem to be some sex differences
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found in the categories which were studied, stereotyping of
mathematicians, negative attitudes towards math, perceived lack
of ability, and the usefulness of mathematics in a person’s future

life. Many of these sex-role differences have been reinforced by
parents and teachers when girls are going through critical times

in their lives around puberty. The purpose of this paper is to
determine when this avoidance of mathematics takes place and to

suggest some ways to correct this problem so girls can raise their

expectations and aspirations towards mathematics. Thus, girls
will be better prepared for future job opportunities.

CHAPTER III

METHODOLOGY

The writer of this research paper teaches seventh grade math.

According to the research literature, this is the age when there is

a decreased interest in mathematics especially in female students.
Girls seem to be less confident in their math abilities and begin to
display a helplessness for the subject. The purpose of this

research study was to gather information of students’ opinions

about mathematics at the seventh grade level and compare the
results to research findings. There were three instruments used

to gather this data.

Instruments
The first instrument used for this study was a student
questionnaire which covered family background, subject
preferences, career plans, and students’ attitudes toward

mathematics. Items from four areas were meshed to form an
attitude inventory. The areas included: male domain, perceived
ability, attitudes toward mathematics, and usefulness of math.

Each area consisted of three negative and three positive responses

giving a total of twenty-four statements(see student questionnaire
in appendix). Students were asked to strongly agree, agree
somewhat, not certain, disagree somewhat, or
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strongly disagree with each statement. For the positive
responses, a strongly disagree (or negative feeling) toward a
statement was coded as 1; disagree somewhat was coded as 2; not

certain was coded as 3; agree somewhat was coded as 4; and

strongly agree (or positive feeling)was coded as 5. For the
negative responses, the coding was just the reverse. By coding
the answers in this method, the feeling of the students’ answers

were obtained regardless of the wording of the statements. Most
of the questions for this study were taken from a study done by

Brush (1980) and are considered to be reliable. The

questionnaire was given to two of the writer’s six math classes (all
classes are heterogeneously grouped). The classes were picked

randomly by selecting class period numbers out of a hat. In
February of 1994, the students were given the questionnaire to
complete during their regular forty minute class period. The
students had the entire forty minutes to fill out the questionnaire

if needed.

The second instrument used for this study was a parent
questionnaire which covered family background and parents’

attitudes toward mathematics. The questionnaire consisted of ten
statements in areas dealing with male domain, perceived ability,

usefulness of mathematics, and encouragement of their child in
the study of mathematics(see parent questionnaire in appendix).
Parents were asked to strongly agree, agree somewhat, not
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certain, disagree somewhat, or strongly disagree with each
statement. The items were coded in the same method as the

student questionnaire. Most of the statements for this
questionnaire were rewritten from the students’ questionnaire

statements. The questionnaires were sent home with the students
who were randomly selected to take the student questionnaire.

Students w ere given bonus points when they brought back the
completed forms from their parents. In addition to these forms,
other parents were asked to complete a questionnaire when they

came into visit during parent conferences.
The third instrument used for this study was one-to-one

interviews with ten female students who were interviewed during

the teacher’s plan period in the regular school day. The girls
were selected because of their negative attitudes toward math and

their poor performance in math class, they had received F’s for
the first two grading periods. The girls were asked to respond to
five different questions, and they were tape recorded during the

interviews. The questions(see interview questions in appendix)
consisted of students’ likes and dislikes of mathematics, their
future plans, and whether they received encouragement from

other individuals to do well in their study of mathematics.
Questions were taken from Brush’s (1980) study. The purpose of

the interviews was to go beyond the information on the
questionnaire and to look closer at personal experiences
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with mathematics.
Subjects and Setting

The seventh grade students in this study are from a middle
school in Springfield, Ohio. This city school district has a student
enrollment of approximately 11,600 students. The city is basically

an industrial town. The particular school which was examined is
on the w est side of town and is one of five middle schools ( grades

six - eight) in Springfield. This particular school seemed typical of

the other four middle schools in the city. The student enrollment

in this middle school is approximately five hundred students and
consists of six self-contained six grade classrooms, two D. H.

classrooms, one L.D. classroom, and regular heterogeneous
grouped seventh and eighth grades classes. The student
population is approximately 60% white and 40% Afro-American.

The majority of the students come from blue collar family

backgrounds or low income status.
Data Analysis
Data gathered from the questionnaires were analyzed in

several different ways since the researcher was interested in not
only students* attitudes toward mathematics but also thenparents’ attitudes toward mathematics. The researcher was also

interested in any differences in attitudes between the sexes.

The first instrument used for this study was a student
questionnaire. In one part of this questionnaire, students were
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asked to rate how much they enjoyed each school subject; means

of each subject ratings were determined. A comparison was done
between mathematics and the other subjects to determine if the
study of mathematics was any less pleasant than the study of

other subjects at the seventh grade level A bar graph was made

of this data. The researcher analyzed individual math ratings
with students’ predictions of their grades to determine if there

were any correlation between enjoyment of mathematics and their
grade. On the student questionnaire, the twenty-four statements

were divided into four categories: male domain, perceived ability,
attitudes toward math, and the usefulness of mathematics. A mean

score was determined for each statement and the results were put

in table form. The questionnaires were separated into male and
female groups, and a comparison was done to determine if there
were any differences between the sexes. Mean scores were
calculated for the positive responses in each of the four categories

for both sexes, and results were made into a double bar graph.

Graphs, tables, and analysis are discussed in Chapter 4.
The second instrument used for this study was a parent

questionnaire. A mean score for five of the ten statements was
calculated, and a list of the results are given in table form. The

researcher compared similar statements from the students’ and

parents’ questionnaires to see if any correlation existed between
the students’ and parents’ responses. A table and analysis of the
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results are in Chapter 4.
The third instrument used for this study was female student
interviews. The data compiled from this instrument was used to
make suggestions on how to correct the problem of girls’ math

avoidance and to increase more positive attitudes toward
mathematics. Results of the interviews are discussed in
Chapter 4, and some of these suggestions are also discussed in
Chapter 5.
The researcher then compared the results found in this study

to the researched findings of previous studies to determine
whether there still exists a problem of girls’ math avoidance and
whether the reasons behind this discrepancy are the same. A

summary of these results and strategies for changes are discussed

in Chapter 5.

CHAPTER IV

RESULTS

In this study, the researcher asked two seventh grade math
classes to complete a student questionnaire. The students

completed the questionnaire on a cold day in February in an

extremely chilly room. Although students were given an entire
forty minute class period to complete the questionnaire, most of

the students completed the questionnaire within twenty minutes.

After they had completed the questionnaire, students were given
the rest of the period to work on make-up work or to review for a

test on the following day. Out of the two classes, forty students
were present to take the questionnaire with a total of seven
students absent from the classes. Of the forty students present,
48% were boys and 52% were girls. The ethnic break down of

the group was 67% White Caucasian, 30% Afro-American, and
3% other. At the end of each class period, students were given a

parent questionnaire to take home for one of their parents to
complete. They were encouraged to return this questionnaire
with a promise of earning bonus points in math class.

Analysis of Student Questionnaire

The first instrument used for this study was a student
questionnaire. On part of this questionnaire students were asked
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to rate how much they enjoyed each school subject including

Science, Mathematics, Language Ai ts (an eighty minute class

period which covers English. Reading, Writing, and Spelling),
and Social Studies. Students were asked to use a scale from 1 to 5

where 1= I hate it; 2= I dislike it somewhat; 3= I am indifferent;
4= I like it somewhat; and 5= I like it very much. A mean score

was calculated for each subject. The results found are Science
3.3; Language Ai ts 2.5; Math 2.9; and Social Studies 4.2. Table 1

shows a bar graph of this data.

Table 1

The subject which students rated as being the most enjoyable
is Social Studies. However, it should be noted that tliis rating
could have been effected by the fact that students just began Ohio

History a few weeks previously and it was a relatively new topic.
The mean scores between Science, Language Arts, and Math are
not that significant and ranged somewhere between being
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indifferent toward the subjects to disliking the subject somewhat

The researcher analyzed individual math ratings with students’
predictions of their grades to see what correlation if any existed
between the enjoyment of mathematics and their predicted

grades. The results of this analysis showed a slight significance

between the attitude toward mathematics and the grade received
in the class. Of the students who filled out the questionnaire, 55%

of them matched up their grades to the rating of how they enjoyed
the subject ( students who received A’s and B’s rated mathematics

as being enjoyable; students who received D’s and F’s rated

mathematics in the disliking or hating category). How ever, 45%
of the students polled showed no correlation between the grades

they received and their enjoyment of the subject.
The researcher then calculated a mean score of each of the
twenty-four statements dealing with male domain, perceived
ability, attitudes toward mathematics, and usefulness of
mathematics. Table 2 shows the results of the questionnaire, this

table is divided into two sections. The first section list positive

responses to the statements, and a mean score of 5 meant
students strongly agreed to the statement; a score of 4 meant
students agreed somewhat; a score of 3 meant students were not

certain; a score of 2 meant students disagreed somewhat; and a

score of 1 meant students strongly disagreed. The second section
of Table 2 list negative responses to the statements. In this
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section, a mean score of 5 meant students strongly disagreed to
the statement; a score of 4 meant students disagreed somewhat; a

score of 3 meant students were not certain; a score of 2 meant

students agreed somewhat; and a score of 1 meant students
strongly agreed.

Table 2
Section 1

Student Statements
Positive Responses

Categories_____________________________________Mean Score

Male Domain
1.

I would trust a woman just as much as I would trust a man
to figure out Important calculations

3.7

2. When a girl has to solve a math problem, it's best to ask a girl for help

2.3

3. If I need help with math at home, I usually ask my Mom to help me

3.1

Usefulness of Mathematics
1. Knowing mathematics will help me earn a living

4.3

2. Mathematics is a necessary subject

4.3

3. It is Important to know math to get a good Job.

4.3

Attitudes Toward Mathematics
1. Anyone can learn mathematics.

4.1

2. Mathematics can be exciting.

3.5

3. I ei\Joy math and look forward to going to math class.

3.1
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Perceived Ability
1. My parents expect me to do well in math.

4.5

2. Math Is fairly easy.

3.1

3. When a math problem is difficult, I continue to work on it until I have a solution.

3.6

Section 2

Negative Responses
Categories

Mean Score

Male Domain
1. It’s hard to believe a female can do well in mathematics.

4.2

2. Boys do better in math than girls.

4.1

3. Girls who like math are strange.

4.3

Usefulness of Mathematics
1. There is not room for my own ideas in math.

3.2

2. I expect to have little use for math when I get out of school.

2.9

3. Taking math is a waste of time.

4.0

Attitudes Toward Mathematics
1. My friends don’t think of me as a math whiz.

2.5

2. Math tends to be difficult.

2.2

3. I do as little work in math as possible.

3.9

Perceived Ability
1. I get scared when I open my math book and see a page full of problems.

4.0

2. Math has been my worst subject

3.4

3. I put off doing my math homework as long as I can.

3.2
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Overall students did not perceive mathematics as an area where

males dominated. Students agreed with the statements that
mathematics was a useful subject. However, they were uncertain

as to whether there was room in mathematics to be creative.
Most students agreed that mathematics could be learned by
anyone, but their attitudes toward mathematics ranged from

uncertain to the negative side. Most students agreed that their
parents expected them to do well in math, but students did not

perceive that they had the ability to do well in the subject.
Table 3 shows the mean scores of the positive responses for

each of the four categories by sexes. As before, a mean score of 5
meant students strongly agreed to the statement; a score of 4
meant students agreed somewhat; a score of 3 meant students

were not certain; a score of 2 meant students disagreed

somewhat; and a score of 1 meant students strongly disagreed.
The results of the comparison study between sexes showed that
the girls in the study were slightly more positive toward
mathematics than the boys, and also girls perceived their ability

toward math to be slightly greater than the boys who were polled.
However, there was little significant differences in the four
categories by sexes.
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Table 3

Note: MD. stands for Male Domain, Use stands for Usefulness of Mathematics, Att
stands for Attitude toward mathematics, Ab. stands for Perceived Ability

Analysis of Parent Questionnaire
The second instrument used for this study was a parent

questionnaire. Students who completed the student questionnaire
were asked to take a questionnaire home and have one parent or
guardian in their household complete the questionnaire.

Additional parents were asked to fill out a questionnaire when
they came in for parent conferences. A total of nineteen

parent questionnaires were received. Of those received, 16%
were completed by males and 84 % were completed by females.

The ethnic break down of the group was 89% White Caucasian
and 11% Afro-American. The educational background of
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the parent questionnaire ranged from 26% of parents having
some high school or less to 11 % of parents having a four year

college degree or beyond. The majority of the parents had a high

school diploma and most of them had some college or a two year
degree. A mean score was calculated for the positive statements
dealing with the usefulness of mathematics and parents’
encouragement of their children to do well in mathematics. Table

4 shows the results of these five statements. A mean score of 5
meant parents strongly agreed to the statement; a score of 4
meant parents agreed somewhat; a score of 3 meant parents

were uncertain; a score of 2 meant parents disagree somewhat;
and a score of 1 meant parents strongly disagreed.

Table 4
Parent Statements

Statement

Mean Score

1. I expect my child to do well In math

4.4

2. I use math for my job.

4.2

3. I use a lot of math for everyday living.

4.5

4. I encourage my child to do well in math.

4.7

5. Mathematical Is a necessary subject.

4.6

Overall parents were positive as to the usefulness of
mathematics; not only did they rank mathematics as being a
necessary subject, but most parents ranked the usefulness of
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mathematics as being highly important in their everyday life.

Besides expecting their child to do well in mathematics, parents

perceive themselves as highly encouraging their child to do well in
mathematics. The parents surveyed indicated that anyone can

learn mathematics, but about half of the parents stated math had
been their worst subject in school, and it was difficult for them to
help their children with their math homework. The majority of

the parents strongly disagreed with the statement that males are

better at math than females. When compared to the mean scores
calculated from the student questionnaire, the following

comparisons were made: 1) The students* perception of their
parents expectations for them to do well in mathematics closely
matched up with the ranking of their parents’ expectations.

2) Parents had a slightly higher rating for the usefulness of

mathematics than their children, but there was not a big

significance when comparing the ratings (three tenths of a point).
3) Neither the parents nor the students felt math was a field

strictly for males. This does not support some of the research

findings and will be discussed further in Chapter V under the
summary.

Analysis of Interviews

Ten female students were interviewed by the researcher.
These students were selected because of their poor math
performance, and the display of their negative attitudes toward
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mathematics. Of those interviewed, the ethnic break down was

70% White Caucasian and 30% Afro-American. All stated a
need to study mathematics and could see reasons to use
mathematics in their lives. They felt their parents and teachers
encouraged them to do well in mathematics. However, most of

them did not feel their friends encouraged them to do well in

mathematics. The topics in mathematics they disliked the most

varied from long division to working with fractions. Similarly,
their enjoyment of a particular topic in mathematics varied

among the girls. One theme that was repeatedly expressed by all
girls was that the topics they liked the most was either interesting

or easy for them. Likewise, topics which were disliked by the girls
w ere difficult to understand and caused them confusion and

frustration. The students felt mathematics could be less boring if
more creative topics were used, and if games w ere used to develop
concepts and sharpen skills.

CHAPTER V

SUMMARY, CONCLUSIONS, IMPLICATIONS FOR

PRACTICAL USE

The purpose of this study was to gather information on

students’ opinions about mathematics at the seventh grade level

and compare the results to research findings. After the discussion
of the findings, the researcher made recommendations on how to

correct the problem of girls’ math avoidance and listed some ways

in which to increase positive attitudes toward mathematics.

In Chapter I definitions of the following terms were given:

spatial ability, male domain, and manipulatives. Additionally, the
background, purpose, and significance of the study were

discussed. Research done by Lucy Sells in the 1970’s showed high
school girls were taking fewer math classes than boys, and, as a
result, girls were limiting their future job opportunities. From

previous research findings, there appeared to be no differences

between boys’ and girls’ mathematical performances until the
seventh grade. Since studies have shown the middle school years
to be a critical time for students to become less positive toward
mathematics, the writer felt a more indepth study should be done

at the seventh grade level
The reasons for avoiding higher math courses can be placed in
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the following categories: stereotyping of mathematics, negative

attitudes toward math, perceived lack of ability, and the

usefulness of mathematics in their future lives. These four areas

were discussed in Chapter II under the Review of Literature

section. According to research findings, mathematics is often
perceived by students as a male domain as they reach the

adolescent years. Girls begin to display a learned helplessness for
mathematics not only because math is viewed as a male subject,
but girls may fall behind in classes such as in Geometry where

their ’Spatial” abilities may not be as developed as boys’ abilities
in this area. Girls may find mathematics more difficult at this time

and may start to develop a phobia about taking mathematics.
Having developed negative attitudes toward mathematics, female
students often make career choices that have little to do with

mathematics. These girls find little use for mathematics in their
future lives.

Chapter III describes the instruments used in conducting the
research on the seventh grade students. The first instrument used
w as a student questionnaire which covered family background,

subject preferences, career plans, and students’ attitudes toward

mathematics. An attitude inventory was given in the following
four areas: male domain, perceived ability, attitudes toward
mathematics, and usefulness of math. A second instrument used
for this study was a parent questionnaire which consisted of

28

statements in the same four categories as the students
questionnaire. The last instrument described in Chapter III was

the one-to-one interviews with ten female students who were

selected because of their negative attitudes toward mathematics

and their poor performance in math class. Chapter III also gives
the background of the students selected for the study and how the
data will be analyzed in Chapter IV.

The results of the questionnaires are given in Chapter IV.
Table 1 on page 17 shows the results of subject preferences.

Mathematics ranked third out of four subject areas as being an
enjoyable subject to study. Table 2 on pages 19 and 20 gives the

mean score results of each of the twenty-four statements dealing

with male domain, perceived ability, attitudes toward

mathematics, and usefulness of mathematics. Students felt
mathematics was a useful subject and did not perceive math as
being a subject dominated by males. However, students’ attitudes

toward mathematics ranged toward the negative side. Table 3 on
page 22 shows a comparison between girls’ and boys’ responses in
the four categories listed previously. There was Little significant

differences in the categories by sexes. Table 4 on page 23 gives
the mean score results of the parent statements. Parents’

attitudes toward mathematics showed math as being a useful
subject and parents’ attitudes toward mathematics tended to fall

on the positive side. The last section in Chapter IV, describes the

29

results of the student interviews. The topics that students

disliked in mathematics varied as did the topics they liked in

mathematics. However, the students felt mathematics would be

more interesting and less boring if more creative topics were used
and more games were played.

Conclusions

Compared to the research findings, the seventh graders who

completed the questionnaires showed a somewhat higher degree

rating for the necessity of using mathematics than previous

studies. Also, there were no differences between male and female
responses as were seen in previous studies where males rated the

usefulness of mathematics higher than females. Both sexes felt
that parents encouraged them to do well in mathematics unlike
the research findings where females felt they had less parental

support than did the males. All students, regardless of sex, felt

mathematics was appropriate for both males and females; thus,

these particular students did not think math was a field only open

to males. This does support some research findings but not all.

The latest research findings show mathematics to be equally
important for both sexes compared to research findings done
twenty years previously. In the past twenty years, there has been
a lot of improvement in the catagory of whether mathematics is

perceived as a field dominated by males. In the categories of
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attitude toward mathematics and perceived ability, female
students scored somewhat higher than male students. This

phenomena seems to be just the opposite of previous studies.
However, neither the boys’ nor the girls’ mean scores ranked high
on the coding scale in these areas which suggest recommendations

need to be made to increase positive attitudes toward mathematics
in both sexes. Similarly, both sexes need to build up their self

esteem in how they perceive their ability in mathematics.
Suggestions for improvements in these two areas are discussed in

the implications for practical use section.

The findings of this study differ somewhat from previous
studies. What are some of the possible explanations that may

have effected the students in this particular study as compared to
findings in other studies? One possible explanation may be the
age of the students. Students in this study were seventh graders,
and according to research findings, as students reach higher

grade levels, the differences between the sexes become more

pronounced. Another possible explanation may be the teacher’s

methodology used in the classroom. The teacher was trained in

the inquiry based method of teaching mathematics through
Project Discovery ( a Mathematics and Science project through

the state of Ohio). Besides using some inquiry based activities in
the classroom, the teacher has used manipulatives and
cooperative learning groups throughout the school year.
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Emphasis is placed on life skills and problem solving techniques
based on the NCTM recommendations. Students seem to be more
receptive to these learning activities.

Through the review of literature and the research findings
from the questionnaires and interviews, the researcher developed

ten recommendations to implement at the middle school level to

increase more positive attitudes toward mathematics. The
following section lists these recommendations that hopefully will
help others make mathematics more interesting and enjoyable so

students do not develop "mathophobia" and limit their future job
opportunities.

Implications for Practical Use/Recommendations

Recommendation 1. Create a relaxed atmosphere in the
mathematics classroom. (Brush, 1980) Teachers need to provide

an informal atmosphere with less anxiety for the students.

Teachers should provide learning activities so that all students

can be successful at some time.
Recommendation 2. Provide more opportunities for cooperative
learning group activities. Teachers need to provide opportunities

where students can help each other and minimize competition

between students.

Recommendation 3. Create situations that build student selfconfidence in mathematics. Teachers need to positively reinforce
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students and encourage students to reinforce each other when
working cooperatively.

Recommendation 4. Create more interesting lessons. Teachers
need to make drill and practice fun by playing games to increase

students’ skills. Teachers need to use puzzles and games to keep
the class from being boring.

Recommendation 5. Integrate mathematics into other curricula.

Teachers need to make students more aware of how mathematics
is used in other areas. Emphasis should be placed on life skills
and uses in careers.

Recommendation 6. Provide more use of manipulatives for
abstract concepts. Teachers need to be aware of the different

math manipulatives and to use them in the classroom allowing
students time to play and make discoveries of their own.
Recommendation 7. Provide opportunities where there is more

than one correct answer. Teachers need to provide activities for
students to be creative and to discover there may be more then
one way to solve a problem.

Recommendation 8, Create different ways of assessing students
work such as using portfolios. Teachers need also to focus on the
procedures and strategies students used in solving a problem not

whether they got the ’’one correct” answer.

Recommendation 9. Give both girls and boys equal response time
to answer questions. Research has shown girls are typically given
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less time to respond to questions than boys.

Recommendation 10. Be a good role model. Teachers need to be

more enthusiastic about mathematics and have fun teaching the
subject. Students will respond more positively and catch the

excitement.
For students, whether male or female, to succeed in
tomorrow’s job market, they must see a usefulness and have a

willingness for taking mathematics. Beginning at the middle

school level when students’ attitudes toward mathematics begin to
be less positive, every effect needs to be made to make

mathematics more interesting and enjoyable. As William James
said, ” People can alter their lives by altering their attitudes.”

Teachers and parents need to make every effect to encourage
students in the study of mathematics so they are better prepared
for the opportunities that await them in their future.
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Appendix
Student Questionnaire
Sex (circle One) M F

Age in years_________

Grade in school_________
1. Ethnic background (check one):
White_________
Black_________
Other_________
2. Father's education (check highest level completed)
eighth grade or less__________
some high school_______________

high school diploma__________
snmp

coIIpop

or twn-vpar dparpp

four-year college degree__________
study beyond college_____________

3. Mother's education (check highest level completed):
eighth grade or less__________
some high school____________
high school diploma__________
some college or two-year degree__________
four-year college degree__________
study beyond college__________
4. Rate how much you enjoy each subject Use a scale from 1 to 5 where 1 = 1 hate
it; 2=1 dislike it somewhat; 3=1 am indifferent; 4=1 like it somewhat; and 5=1 like
it very much.
Science____________
Mathematics_________
Language Arts______
Social Studies__________
5. For each subject predict the grade you think you will get from F to A.
Science____________
Mathematics_________
Language Arts______
Social Studies__________

6. Do you plan to go to college? Yes_____ No_____
7. What are your career plans? (Please be specific)
First Choice
____________________________________ __
Second Choice________________________________________ _
Third Choice
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Appendix

Student Questionnaire
Please answer the following statements. There are no correct answers for these
statements. They have been written so that you may agree or disagree with the idea
expressed.

As you read the statement, you will know whether you agree or disagree. Circle
the answer which is most appropriate keeping the following in mind:
SA - strongly agree
A - agree somewhat

U - not certain
D - disagree somewhat
SD - strongly disagree
Do not spend too much time with any one statement, but be sure to answer every
one. Be honest but work quickly and carefully.
1. Anyone can learn mathematics.................................... . SA A U D SD
2. My parents expect me to do well in math................... SA A U D SD
3. There is not much room for my own ideas in math ... .SA A u D SD
4. Knowing mathematics will help me earn a living......... .SA A u D SD
5. I would trust a woman just as much as I would
trust a man to figure out important calculations ....,. SA A u D SD
6. My friends don’t think of me as a math whiz............. SA A u D SD
7. I get scared when I open my math book and see
a page full of problems................................................. .SA A u D SD
8. Math has been my worst subject................................ . SA A u D SD
9. I put off doing my math homework as long as I can .. SA A u D SD
10. It’s hard to believe a female can do well in
mathematics................................................................ . SA A u D SD
11. Mathematics is a necessary subject.............................. SA A u D SD
12. Math is fairly easy.......................................................... .SA A u D SD
13. I expect to have little use for math when I get out
of school........................................................................ SA A u D SD
14. Boys do better in math than girls................................ SA A u D SD
15. When a math problem is difficult, I continue to work
on it until I have a solution........................................... SA A u D SD
16. It is important to know math to get a good job......... . SA A u D SD
17. Mathematics can be exciting......................................... SA A u D SD
18. Math tends to be difficult........................................... .SA A u D SD
19. When a girl has to solve a math problem, it’s best to
ask a girl for help......................................................... , SA A u D SD
20. Taking math is a waste of time.................................... , SA A u D SD
21. Girls who like math are strange.................................. . SA A u D SD
22. I do as little work in math as possible.......................... SA A u D SD
23. If I need help with math at home, I usually ask my
Mom to help me.............................................................., SA A u D SD
24. I enjoy math and look forward to going to math class .SA A u D SD

Appendix
Dear Parents/Guardians,
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As your child's seventh grade math teacher, I am doing some research for a class
I'm taking at the University of Dayton about children in mathematics. I would

appreciate your help by taking a few minutes (one adult in your household) to
complete this questionnaire.
You do not need to put your name on the survey. Please have your child return
this survey to me byFebruary 9,1994. Thank you for your help. Ifyou have any
questions pleasefeelfree to contact me (Mrs. Day) at Clark Middle School (328-2001).

1. Sex (circle one) M F
2. Ethnic Background (check one)
White________
Black_______
Other________
3. Educational Background (check highest level completed)
eighth grade or less________
some high school__________
high school diploma________
some college or two-year degree______
four-year college degree_____________
study beyond college________________

Please answer thefollowing statements. They have been written so that you may
agree or disagree with the idea expressed
As you read the statement, you will know whether you agree or disagree. Circle the
choice which is most appropriate.
SA - strongly agree
A - somewhat agree
U - not certain
D - disagree somewhat
SD - strongly disagree

1. In high school I took additional math
classes besides what was required............... SA
2. I expect my child to do well in math............. SA
3. I use math for my job..................................... SA
4. I find it difficult to help my child with
math homework............................................. SA
5. Males are better at math than females ... SA
6. I use a lot of math for everyday living .... SA
7. I encourage my child to do well in math ... SA
8. Math was my worst subject in school............SA
9. Anyone can learn mathematics...................... SA
10. Mathematics is a necessary subject.......... SA

A U D SD
A U D SD
A U D SD
A
A
A
A
A
A
A

U
U
U
U
U
U
U

D
D
D
D
D
D
D

SD
SD
SD
SD
SD
SD
SD

